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(54) EXHAUST GAS PURIFICATION 

(57)Abstract: 

PURPOSE: To efficiently purify an oxygen-rich exhaust gas without the use of a reducing agent 
by removing nitrogen oxide from the oyxgen-rich exhaust gas which contains hydrocarbons and 
nitrogen oxide, using a catalyst of a mixture of large pore-dia. zeolite and small pore-dia. ziolite 
which are ion- exchanged by a transition metal. 

CONSTITUTION: Nitrogen oxide is removed from an oxygen-rich exhaust gas which contains 
hydrocarbons and nitrogen oxide, using a catalyst of a mixture of large pore-dia. zeolite and 
small pore-dia. zeolite which are ion-exchanged by a transition metal. Consequently, it is 
possible to efficiently purify an oxygen- rich exhaust gas discharged from an internal 
combustion engine, especially an automotive exhaust gas, without the use of a reducing agent 
such as ammonia. 
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Partial translation of JP-A-7-8754 

(54) Title of the Invention: PROCESS FOR PURIFYING EXHAUST GASES 

(43) Date of publication of application: January 13, 1995 

(21) Application number: 5-140585 

(22) Date of filing: June 11, 1993 

(71) Applicant: Tosoh Corp 

(72) Inventor: KojiMAEDA, Senji KASAHARA, and Kazuhiko SEKIZAWA 
[0007] 

[Object to be solved by the invention] An object of the present 
invention, for solving the above prior art problems, is to provide 
a catalyst for purifying exhaust gases suitable for oxygen rich 
exhaust gases emitted from an internal combustion engine without 
using reduction agents such as ammonia, in particular exhaust gases 
emitted from the above automobile. 

[0012] Large pore zeolite to be used in the present invention 
has to have pores more than 7 angstroms and includes zeolite beta, 
Y, LandMazzite and the like. Zeolites in which aluminum is removed 
therefrom may be cited. Zeolites Y and beta prove preferable. 
On the other hand, small pore zeolite has pores less than 7 angstroms 
and includes ferrierite, ZSM-5, ZSM-8, ZSM-11, ZSM-22, ZSM-35, 
ZSM-57 and the like. The ZSM-5 proves preferable. 

[0014] Large pore zeolite and small pore zeolite, to be used in 
the present invention, should be ion exchanged with a transition 
metal . As the transition metal, a metal usually used for purifying 
exhaust gases may be cited, for instance lb group such as Cu, Ag 
and Au; VIII group such as Fe, Co, Ru, Rh and Pt; Via group such 
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as Cr and Mo; Ilia group such as Sc, Y and La; or Vila group such 
as Mn and the like. Cu and rare earth metals prove preferable. 

[0020] A catalyst for purifying exhaust gases to be used in the 
5 present invention can be mixed with a binder such as clay and formed . 
Alternatively firstly zeolite may be formed and then the resultant 
form is deposited with an active metal. As the binder to be used 
for forming the zeolite, clay such as kaolin, attapulgite, 
monmorillite, bentonite, allophane, Sepiolite and the like may 
10 be cited. Binder-less zeolite form can be used. A catalyst for 
purifying exhaust gases to be used in the present invention can 
be wash coated on honeycomb support made of cordierite or metal. 

[0027] Production Example 1 

15 ZSM-5 having a Si02/Al 2 0 3 % by mole of 40 and exchanged with 

ammonia (50 g) was poured into an aqueous copper acetate (II) hydrate 
solution having a concentration of 0.1 mole/liter which was 
adjusted to double mole number of the A1 2 0 3 , then its pH adjusted 
to 10.5 by adding 2.5% ammonia water, and the resultant solution 

20 was stirred at room temperature for 16 hours. After separation 
of solid, the resultant ZSM-5 was washed with water thoroughly, 
and finished the ion exchange. This ion exchange treatment was 
repeated twice, and then dried at 110°C for ten hours . The catalyst 
thus obtained is referred to as "Catalyst A". The amount of Cu 

25 in the catalyst is 0.53 as Cu/Al atomic ratio in which the Al is 
in the zeolite. 

[0029] Production Example 3 

Zeolite beta having a Si0 2 /Al 2 0 3 % by mole of 35 and exchanged 
30 with proton (50 g) was poured into an aqueous copper acetate (II) 

-2- 
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hydrate solution having a concentration of 0.1 mole/liter which 
was adjusted to four times mole number of the AI2O3, and the resultant 
solution was stirred at 40°C for 20 hours. After separation of 
solid, the resultant ZSM-5 was washed with water thoroughly, and 
5 finished the ion exchange. This ion exchange treatment was 
repeated twice, and then dried at 110°C for ten hours . The catalyst 
thus obtained is referred to as "Catalyst C" . The amount of Cu 
in the catalyst is 0.72 as Cu/Al atomic ratio in which the Al is 
in the zeolite. 

10 

[0031] Example 1 

Catalyst A obtained in Production Example 1 (2.0 g) and 
catalyst B obtained in Production Example 2 (1.5 g) were placed 
in an agate mortar to mix uniformly. After press form, it was 
15 pulverized and adjusted to 12 to 20 mesh (Catalyst 1) . 

[0033] Example 3 <Activity test 1 for catalyst> 

Catalyst 1 and 2 (2 cc) prepared in Examples 1 and 2, 
respectively, each was filled in a normal pressure fixed bed type 

20 reactor, and to the reactor was flowed a model gas of an exhaust 
gas emitted from a diesel engine further including 1700 ppm (THC) 
of isooctane (Table 1) at a space velocity of 30 0.00/hr. After 
pre-treatment at 550°C for 30 min. , NO purification ratios at each 
temperatures were measured. The test results are shown in Table 

25 2 . NO purification ratio is calculated as follows. 

[0042] Example 4 

The procedure of Example 1 was repeated using Catalyst A 

prepared in Production Example 1 (5.0 g) and Catalyst C prepared 

30 in Production Example 3 (4.2) to produce Catalyst 3. 



-3- 
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[0043] Example 5 <Activity test 1 for catalyst> 

The procedure of Example 3 was repeated using Catalyst 3 
prepared in Example 4 tomeasure NO purification ratio . The results 
are shown in Table 4 . 



